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Taere 2. Plani specics, growih forms (H = herb, 8§ = shrub, T = tree, E = epiphyic. Hp = hemiparasite), principal wisitor
categories observed, and resubs of controlled pollinations, Other sources on compatibiling are cited when available. 51
sell-imcompatible, 30 = sell-companble. A guestion mark indicates an edecated guess,” Le., the absence ol conclusive
evidence on breeding system. Hand-pollinations in three of the four Acecia species were unsuccessiul,

Frmt set® (nyt

Hell-
pollinated

— Com-
ross- parli=
poellinated  bility

Girowth
form

Emascu-

Species Wisitor type {mif  lated Control

Acanthaceac
Juwiicig sguarrosa Griseh H

Ruiterflies 11 [ {240} 030y 02540y W35 () 50

Bromelinceae

Tiflandsia coloides Griselb, Huwrmirmingbirds (hi 20 25 0025y 08526 51

Lacraceae

Chowerntia guiveiile B Schum. Medium-sized 1o (5} S50
large bees
Butterilies, bees,

WIEDE

05y (.50 {6)

Rhpsalis fumbricoddes Lem O(ssy Q0058 &0y Q. 1060y 0,78 (60)

Capparaceae

Atamisgued emargingia Miers Beees)|, wasps, moths O(180p Q0201307 047 {130

Leguminesac: Cagsalpinoideae

Caesalningg williesi Wall., ex
Honk,

Hawk moths 003 (226) 023047 035 (40

Cassig apfiie Cav.

Cercidine qusirale Johnst,

Leguminosae: Mimosoideae
foacia aroma Gill.

1. arrarmeniarie Benth.
A Jurcarisping Burkan

Large bees
Bees|, wasps

Medivm-sized to
large bees

Bees, beetles

Butteries, bees,

h{35)
b {500
..|:l.|4_|

(4401}
-~ 2bd)

045 (29)
Q.01 [ 188)
L]

(24)
(1Y)

0,28 {32)
D3AZ{ITT
..|._:_5:|

(25)
{152)

517
515

WASPS

Bres|. wasps
Muoths, wasps
Bees |, Mies, wasps

1. praecey Griseh. 5T
Mimesa devinens Benth, 5
Prozopes sdgea (Griseb, ) Hieron, T

02500
0005 o 1500
0 {24)

005088
045 (162}
1)

02099 51
081164} BC
085 (19  SI§
Loranthaceas
Ligaria cuncifidia (K. et P Hp
Tieghem

Humminghirds ey 100107y 026 (79 0.341067) SC

Poriulacaceac

Porrtalaca wmbraticola HBK H Emall bees, buticries 18

* Mumber of fruits'Hower {or per inflorescence in the Mimosoideae).
I Mumber of Bowers {or inflorescences in the Mimosoideae).

i Mumber of plams

& Information on incompatibility also reported i SNef e al, (1977)

| Including & large proporion of visits by honey bees (Apis melfiferd),

O 00N el (23 L00i3e) L0032 50

Aizen M.A. y P. Feinsinger. 1994. Forest fragmentation, pollination, and plant
reproduction in a Chaco dry forest, Argentina. Ecology 75: 330-351.




BRIEF COMMUMICATIONS 1095

TagtE 1. Frequency of self-incompatibility and dicecy (obligate cuicrossing, SI + I in different plant communities. Studies are
considered to be tropical if they were performed between the tropics of Cancer and Capricorn, temperate if not. OF the Island studies,
only that of Mchdullen is tropical by this cterion. Habitat: woody, only woody plants examined; berb, only herbaceous; mixed, both
growth forms exwamined.

Flora sSl+D Habitat Study

Ma inland
Tempernis
Canadian forest herbs 12 41.7% herh Barrett and Helerurm 1987
Canadian salt marsh 17 20.4% herh Pojar 1874
Canadian bog 28 32.1% herh Pojar 1874
Canadian subalpine meadow ar 48.8% herh Pojar 1874
Mew England shrube 12 41.7% wondy Rathcke 1088
Morth Carolina forest wildflowers 11 27.3% herh hotben 1586
115, and Argentine deserts TE.8% woody MNeff =t al. 1877
Patmgonian alpine flora 34.1% herb® Arroyo and Squeo 1800
Chilean temperate dry Forest ap 43.5% mixed Aroyo and Uslar 1603
Chilean vabridian forest 3nE 46.4% mixed Riveros =t al. 1996
Argentine chaco Forest 15 B0.0% mixed Atren and Feinsingsr 1084
Argentine chaco forest a2 43.8% mixed Morales and Galetio 2003
Argentine chaco undersiory ™ BA.T% woody Bianchi =t al. 2000
Tropical
Meatican deciducus forest a3k T8.1% woody Bullock 1885
Costa Bican dry forest a4 B4.0% woody Barwa 1974
Costa Rican Lowland Forest B4 61.3% mixed Kress and Beach 1984
Brazilian savanma, near Brasilia e B1.0% woody Olliveira and Gibbs 2000
Venezuelan tropical dry forest 4 55.2% mixed Jaimes and Ramirez 1898
Venezuelan palm swamp 258 22.5% mixed Ramirex and Brito 1820
Venezuelan clovd forest 258 33.0% mixed Sobrevilla and Arroyo 1982

Islands
Chiloe Island, Chile 20 A0.0% woody” Smith-Famirez et al. 2005
Galapagos [slands, Ecuador §1BE 5,055 mixed Mehlullen 1980
Juan Femandez Islands, Chile 2 40.9% mixed Arderson et al. 2001
Momtane rainforest, Jamaica B* 30.8% wondy Tanoer 1882
Mew Zealand 47me i2T% mixed Meswstrom and Robertson 20035
Total: BO5 4B.T%

3 Thesa studles did not estimaie the proportion af the Bara that 15 diosclous.

b Zample siza listad 15 only for tesis of self<ompatibliity 10 harmaphrodites. Dicecy was estimated saparately from a larger datasat.
£ The estimain for dicecy is from Bakar and Cooe (1884).

i Tha estimata far diescy 15 fram Carlgquist (1568E).

* One or 1wo specles o sample have the alternative grawih farm,

lgic, B. y J.R. Kohn. 2006. The distribution of plant mating systems: study bias against
obligately outcrossing species. Evolution 60: 1098-1103.
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Fig. | Frequency distributions of pollen diameter of aborted and nonaborted pollen grains of Auwstrocedris chifensis
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Aborted pollen {%)

019 2080 4059 >80
Age class (yr)

Fig. 3 Mean proportion (+5E) of aborted pollen grains for
eqach of 20=-vr age intervals, Means that share the same letter
do not differ significantly at P < 05 (Tukey's test), Sample
sizes are: 40, 25, 7, and & trees for the 0-19, 2039, 40-5%,
= &0 yr classes, respectively,

(=1

Aizen, M.A.yA.E.
Rovere. 1995. Does
pollen viability decrease
with aging? A cross-
population examination in
Austrocedrus chilensis.
International Journal of
Plant Sciences 156: 227-
231.
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Fig. 2 Proporion of abored pollen versus tree age and
viersus tree diameter at breast height. Back transformed least-
square regression lines are depicted. Regression equations are
¥=_1147 + 00085 X ¥= 1124 + 0012 X" where X and
X are tree age and DBH, respectively, ¥ is the arcsin (square-
ronat) fransformation of the proportion of aboried pollen,




BRIEF COMMUNICATIONS

£ | A. Wind-pollinated species

40

Number of Species

OOV
o <2
o

FPercentile
N =~ o
SIS

.il 41 ¢ g
selfing<—{ estimate-—souter yssing

t.1. Distribution of 7 estimates for n = 59 wind-pollinated plant
ties presented in three graphical forms. (A) Frequency histogram
ih data classes of 0.20 intervals. (B) Frequency histogram with

sses of 0.05 intervals. (C) Plot of percentile vs. ranked ¢
fimate data.

Gl A. Animal-pollinated species

40 7

Number of Species

ot

I I i I
21 41 .61 81 1.0

selfing< t estimate ---->outcrossing

Fig. 2. Distribution of ¢ estimates for n = 169 animal-pollinated
plant species presented in three graphical forms. (A) Frequency
histogram with data classes of 0.20 intervals. (B) Frequency his-
togram with data classes of 0.05 intervals. (C) Plot of percentile
vesus ranked #-estimate data.

Vogler, D.W. y S. Kalisz. 2001. Sex among the flowers: the
distribution of plant mating systems. Evolution 35: 202-204.




Autoincompatibilidad

'MULTI-ALLELIC SELF-INCOMPATIBILITY

' genotype : 5,5, : 5,5;

Q genotype 5.8, 5453

o' phenotype . @ @
@ pheno r
S T & @

genotypes of l
cross-compatible

oftspring 525, 8253
12}

e [ [ow [
|
e —

for any one offspring. 25% of the others will be cross-incompatible (share the same
genotypel, 50% will be semi-compatible. and 25% fully compatible; there will be four
distingt sibling genctypes from @ single cross
Figure 6.1 'Behaviour and inheritance of S alleles in one-locus gametophytic
self-incompatibility.

compatibility




Autoincompatibilidad gametofitica







Autoincompatibilidad esporofitica

S3 (51, 5s)
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Fig. 1. Sequential diagrams representing the sexual life stages of a typical 4. aurea flower (lateral view). Stage 0,
flower just right after anthesis, no dehisced anthers; stage I, young male phase, flowers with one or two dehisced
anthers; stage II, intermediate male phase, flowers with three or four dehisced anthers; stage III, advanced male
phase, flowers with five or six dehisced anthers; stage IV, neuter phase, anthers displaced in the lower part of flower,
usually without pollen left, elongating style, no receptive stigma; stage V, young female stage, elongating style,
stigmatic branches spreading out, start of stigma receptivity; stage VI; mature female phase, stigmatic branches totally
spread out, maximum stigma receptivity; stage VII, advanced female stage, most stigmas receptive, flowers present
signs of senescence like the curling of the inner lateral tepals. Broken lines in stages I, IV, and V indicate the




Fig. 3. The number of flowers in 10 haphazardly chosen ramets (5 from the Ono (OT) and 5 from the Challhuaco (CH)

population) in male and female phases over time. Five ramets have simple and five have compound inflorescences. Ai Ze n M A A
Daylisthcd.aymatrheﬁrstﬂowerufmemnet:nmmdinmthenmlcphase,ltisindjcamdwhethereachcurvc ] . . y .

corresponds to the first (1°) or second (2°) whorl of flowers. The number of flowers of each ramet is also indicated

(€8N =3 + 5 means  ramet with 10 flowers ttl, 5 primary and 5 secondary). - Basilio. 1995. Within
T T and among flower sex-
N |/ S phase distribution in
o\ 1o Alstroemeria aurea
A ; — _ (Alstroemeriaceae).
NN | /\ Canadian Journal of
\ oo

Botany 73: 1986-1994.
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Pellmyr, O. 1987.
Multiple sex expression
In Cimicifuga simplex:
dichogamy destabilizes
hermaphroditism. Biol.
J. Linn. Soc. 31: 161-

174.




Aizen, M.A. 2001. Flower
sex ratio, pollinator
abundance, and the seasonal

pollination dynamics of a
protandrous plant. Ecology
82: 127-144.

ol seasonal changes in
output under tha

Iy X
under natural pollination conditions, and the da urv
dapicts sead outpul expected when Howers” stigmas receive
excess pollen.
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Fug. 2. Seasonal changes in (A) density of male and female inflorescences and (B) male sex ratio over the 1993-19¢
Aowering seasons. Values are means * 1 51 a = 14 plots.
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| 5 Hand-pollinated
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Fia. 4. Seaszonal changes in sead output in open- and
. . . hand-pollinated fowers throughout the 19931995 Nowering

1. 3. Seasonal changes in total pollen receipt per Qower seasons. Values are means + | se plotted over date of the
over the 19931995 Howering seasons. Values are means + flowering season. In 1993, fruits developing from Aowers that
I se plotted against date. & values associated with one-way opened after 10 Febmary could not be harvesied because
ANOWVA were: F, = = 1689 (19930, F, ., = 6.04 (1994, heavy snow buried them before maturation. For each com-
Fo e = 26,81 (1995), In all instances, & <= 00001, For each bination of sampling date and pollination treatment, a = 15

sampling date, a = [5-20 ramets. 20 ramets.
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A) Protandria y longevidad floral

Protandrica

No
protandrica

Total

0-1d

117 (46.4%)

135 (53.6%)

252

> 1d

52 (71.2%)

21 (28.8%)

73

G, =7.42,P<0.01

B) Protandria y tipo de polinizador

Protandrica

No
protandrica

Total

Abejas

301 (59.4%)

207 (40.7%)

508

Colibries

44 (32.8%)

90 (67.2 %)

134

G, =30.02, P < 0.001




TaBLE 1. Incidence of monoecy and dichogamy in self-incompatible
(S1) and self-compatible (5C) taxa®

Percent incidence of system
in self-fertility classes®

Sysiem b | 5C FAM-

Monoecy? 9.2 (130) 10.0 (250) 101
Intrafloral dichogamy* 71.2 (216) 71.3 (523) 103
Interfloral dichogamy' 95.7 (23) 95.3 (43) 25

a The original data set was truncated to reduce taxonomic redundancy
as described in text.

b Numbers in parentheses are sample sizes.

¢ FAM is the number of angiosperm famities included in the sample.

d Sexual system and self-fertility are independent. in a contingency
table (G = 0.03, P > 0.05).

¢ Intrafloral dichogamy and self-fertility are mdepentbnt in a contin-
gency table (G = 0.01, P > 0.05). :

f Interfloral dichogamy and self-femhty are mdcpmden’t according to
Fisher’s Exact Test (P > 0.05).

Bertin. 1993. Incidence of monoecy and dichogamy In
relation to self-fertilization in angiosperms. American
Journal of Botany 80: 557-560.
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Fig. 5. Least-squares mean (+ S3E) number of pollen tubes in
styles of male-female and neuter-female test and focal
inflorescences alter adjustment for variation in mumber of
paollen grains on stigma.



LEil
Inflorescence type

B . o Harder, L. y M.A. Aizen. 2004.
ey FT The functional significance of
o synchronous protandry in
Alstroemeria aurea. Functional
fﬁ*f““ Q9 Ecology 18: 467-474.

Male-nouter (RN \Tf f
ged

hale-female (WEF) '-T- \T[ ?'j’

Wale (8

1
. . - “1 ¢
Mewter-temale (NF) 'J xh..'f’f {

ih)

e — M O a— N —3 M|
5m =m Sm

Fig. 1. Lavout of the experimental design showing (a) char-
acteristics of paired inforescences in M, MM, MF and NF
treatments: (b) ampk of spatial arrangement of the four
treatmentsina plot. Symbols: 7 female Dowers, noutersd Qowars
without +, & male Aowers, nevtered lowers without arrow.




Monoicismo

The monoecious
inflorescences of the
wind-pollinated alder
lutinosa. Female
on left, male
right (<1).

are three male
(top), the upper-most of

and the lower two have
et to do so. The tw

s homo-
Photo by G
raytor (x1.5)
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FIGURE 14.1. Possible fiiness sets (comiwx, concave) for the tradeofl
between male and female repraduetion in a simultaneous hermaphrodite.
Here, pure males and females (end peints of the fitness set) have a relative

fitness of one.

Charnov, etal. 1982. The theory of sex allocation. Monographs in
Population Biology. Princeton University Press.




Table 1. Vegetative growth, fruit weight and date of female anthesis
of functionally cosexual, male, female and neuter cucumbers

Func-
tional
gender

Growth measured in

g dry wt

nodes

Mean weight

of fruit

(8

Mean
date of F
anthesis

~=—M+F

18.06 (3.3)
39.01 (4.2)
19.85 (4.6)
40.70 (5.2

24.85 (3.48)
33.89 (2.35)
24.65 (3.5)
3533 (2.7)

12.95 (3.1)

12.34 (3.4)

23.90(7.2)
A

23.10(5.2)
/-:/\.4\.\

4
(F
“.'0

Values are means of 20 (M+F & M) or 18 (F & O) replicates
per treatment with standard deviations shown in parenthesis

Silvertown. 1987. The
evolution of hermaphroditism:
an experimental test of the
resource model. Oecologia 72:

157-159.

Table 2. Analysis of variance of plant size at the end of the expen-
ment based upon (a) plant dry weight and (b) number of nodes

{a) Source Suni-ol'—squara df F-ratio P

Male 7.336 1 0.78
Female ! 1842471 1 19599
Male* 12.809 1 - 1.6
Female :

Error 676.879 n

(b) Source Sum-of-squares df

Male 57.164 . 1
Female 8278.820 1

Male* 0.044
~ Female

Error 1361.215
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Dioicismo

Alta incidencia en lenosas de bosques tropicales
(20%, en herbaceas 5%)

Alta incidencia en flores de islas
(13% NZ 'y 28% Hawaii vs. < 3% en floras continentales)




Asociaciones con frutos carnosos:

Gimnospermas
Diocas No diocas

Frutos carnosos 28

Frutos lenosos




Asoclaciones con frutos carnosos:

Frutos carnosos 16

Frutos lenosos

Otros: Asociacion con arboles que producen muchas flores
y son polinizadas por insectos inespecificos.
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FIGURE 14.1. Possible fiiness sets (comiwx, concave) for the tradeofl
between male and female repraduetion in a simultaneous hermaphrodite.
Here, pure males and females (end peints of the fitness set) have a relative

fitness of one.

Charnov, etal. 1982. The theory of sex allocation. Monographs in
Population Biology. Princeton University Press.




Stand Ii | Stamd 2| Stand 3
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Rovere, A., M.A.
Aizeny T. Kitzberger.

B 2003. Growth and

| climatic response of

male and female trees
of Austrocedrus
chilensis, a dioecious
conifer from the
Temperate Forests of
southern South
America. Ecoscience
10: 195-203.

1925
1935
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Stand 15 |

Funs 2, Radial growth of make (datted line) and female (dashed line) trees. Asterisks indicote individual yeure in which sipnificant growth differ
ences between male and female were detecied.
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Primula Lythrum




Ginodioicismo

5 - (f+2sd -2)
2(f+sd -1)

p es la proporcion de individuos femeninos en el equilibrio.
f es el fitness femenino comparado con el hermafrodita.

s el grado de selfing.
d es la depresion por endogamia expresado como 1-H/F.




DICLINY

Table 8.7 Reproductive performance of females in gynodioecious:
expressed as aratio to hermaphrodites (based on Godley 1979 and Stevens

Flowers/ Ovules/ Seed/
Species plant  flower ovule

Thymus vulgaris 1 1 224~

(Assouad et al. 3.25¢
1978)

Plantago 1%
lanceolata 0.70%f
(VanDamme
1984a)

Stellarialongipes ' z 0.92¢
(Phillip 1980)

Geranium
sylvaticum
(Vaarama &
Jskelinen 1967)

Hirschfeldiaincana
(Horovitz &
Beiles 1980)

Leucopogon
melaleucoides

- {McCusker
1962)

Origanum vulgare
(Lewis & Crowe
1956)

Irisdouglasiana 1% -
{Uno 1982)

Saxifraga granulata 1 1 0.57* 058 054 .l
(Stevens 1985) . .

* Stated to be significant at p < 0.05 (results stated to be insignificant
otherwise reported as given by the authors).

t From cultivated plants.

1 Calcutated directly from other values in this table.

— No data. :
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Policansky, D. 1987. Sex choice and reproductive costs in Jack-in-the-pulpit.
BioScience 37: 476-481.




